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Tela, Honduras. 
May 2, 1927. 


Before leaving Tela I want te thank you and through you the 
par 8 of your staff for the many courtesies shown me. It has been 
&@ pleasure to note the keen way in which almost every conceivable phase 
of banana culture ie discussed, argued, dissected and weighed by all 
your workers. pry oboe ye ssnedeliealagsencaeiiona I have 
never experienced anything else like it. | 


‘When I return to Washington I shall assemble the date gather- 
sats after discussing some of the more pressing and important prob- 
lems with our our specialists, ‘will submit a memorandum of suggestions. 1 


work of banana production and have gained direct Imowledge of some of 
the problems, I hope in the future to be of assistance in effecting close 
contacts between workers here and specialists in the Department at 


* 


It has been my good fortume to have served the Department for 


way. After all, we regard the work of the United Fruit Company in the 
| ae & great American enterprise; therefore, worthy of our full co- 
operation and support. 


Sincerely yours, 


(Signed) Bs 7. Galloway 
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COORREETORS — COMMENTS ON BANANA GROWING AND SOME RELATED oeaninrnd 
, " , eran HONDURAS, Drvrston 


_ Through the courtesy of the United Fruit Company, an opportunity | 
Was afforded for visiting the banana plantations of the Tela, Honduras, Div- 
iaion, with an incidental trip to Guatemala, including Guatemala City, Antigua 
and vicinity, and the banana plantations near Quirdgua. We arrived at Tela 
April 16, 1927 and left on May 9. We arrived at Puerto Barrios May 10 and 
Spent five days in Guatemala, sailing for home May 15, 
INTRODUCING AND TESTING NEW AND PROMISING CROPS 
_ Ut is gratifying to note the progress made in systematic plant in- - 
troduction and testing at the Lencetilla Station near Tela. Considering the 
location at Lancetilla seems almost ideal for the kind of work involved. The 
growth of many crops like bamboos, mangoes, avocados, lychees, and citrus . 
compares favorably with what we have seen in other parts of the world. 
.» Agide from the direct benefit of such work, too mich emphasis can 
ah be placed on its indirect or potential value. A crop that shows little 
promise at the outset may eventually prove of great value, this has been prov~ 
ed time after time in our own work in the Department ef Agriculture. It would 
appear, therefore, that a broad programy looking toward the gradual develop- 
ment of this type of work so as to make it applicable to all the Central — 
4merican divisions, is well worthy of consideration. 
«:o-» »» Plent Introduction and testing of new and.promising crops is one of 
the oldest of horticultural practices, but its value can be greatly enhanc~ 
ed by systematic studies of the needs involved, followed by careful testing 


and consideration of the broader economic questions at issue. An organization 
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such as the United Fruit Company must necessarily look s long way shead in _ 
g. its plans and policies for future growth and permanent remnerative 
etl The ecanouics of agriculture are rapidly changing all-over the world. 
The increasing cost and instabiliwy of labor, the rapid decrease of virgin 
lands, the exhaustion of soils, and the cumulative effects of diseases aud 
pests, all conspire to make it well worth while to plan a long way ahead for 
meeting the difficulties bound to arise. Plant introduction say aot provide 
&-cubstitute crop of the economic importance of she banana, but it may. mater- 
 Aply eid dn stabilising the banana industey and the argeniantion eround which 
“the Andustry is built, through the utilisation of land no longer availeble for 
bananas and which, for many reasons, can not be abandoned to the jungle. , And 
then there is the important questiou of securing crops which aay ve fitted 
into plane looking toward the continued onrichment and inprovenen’é of the soil 
where bananas are tho major crop end where indications point to their asintain- 
ing this status for a long time. In the Oriental tropics the need of maintain- 
ing soil fertility and correcting unfavorable conditions through cover crops 
and green manures has been recognised and ateps are being takea to meet the 
Situation. As we shail point out later, cover crops may become an iaportant 

oer re | SPROIEIO 5 suaaEssz053. REGARDING 30WE WEY. CROPS 

bee 'Y ‘w0, of, « ~ Wood oil or tung oil is a product used in the paint and 
Sense, trade. The principal source of this asterial is China, The import- 
ation of oii into the United States emounts to about $10,000,00e years There 
is no tariff on the oil, At the, ag of 1927 indications pointed to « 
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Gryptestegia grandiflora and C. madazascariensis, offer encouraging potential 
value as rubber producers. These plants are being tested in southern Florida 
and do fairly well there, although the winters are rather severe on then. 
There is good evidence that the Cryptostegias are well adapted to conditions 
in the Tela division. Both species lend themselves well to labor conditions 
and other factors existing at Tela. Machete harvesting, continuous cutting 
from the same roots from year to year, utilization of existing railways and 
rolling stock for bringing the raw material to a central place for extraction, 
and tank shipnénts of the latex to the States for refinement are some of the 
possibilities. The Cryptostegi rubber is said to be of fair quality and it 
has been found ‘that it can be extracted by mechanical processes similar to 
_ these now in commercial use for extracting rubber from the Mexican Guayule 
plant, Parthenium argentea. fits 

-.\ MANGOES, AVOCADOS AND LYCHEES ~ There would seem to be an opening 
for the culture of these fruits in the Division, especially at the western 
end near Progreso. The market for good mangoes in the State is growing, and 
Florida and nearby countries are not meeting the situation. The question of 
fruit flies and other pests must always be kept in mind, but if it can be 


shown that the districts where the fruits are grown are free from these in- 
sects, the entrance of the fruits would not, in all liklihood be barred. In 
other words, the development of any industries with fruits of this nature 

must have back of it the assurance of insect control and the reduction to a 
minimam of the liklihood of introducing dangerous pests into the United States. 
The lychee fruit offers less risk as an insect carrier, and it is believed 

it would find a ready market here, as it would not compete with other fruits. 
All’ the lychee trees seen around the division were remarkably vigorous and 
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‘BAMBOO — The whole of the Tele division, and especially the Lende 

et the eastern end, are well adapted to bemboo culture. There is « good market 
et present for mony kinds of batiboo poles end canes. The Orient supplies 

this werket, The details of this metter heve been @iseucsed with Mr. Popence. 
so)" “COVER CROP Shep GROWING — ‘Pho case with which some important cover 
crops Like Crotelaries, Gow peas, and soy beans grow at Lancetilla suggests 
the possibility of utilizing outlying lends for seed production. Gow pea seed 
Hid ‘been bringing from 85.00 to $8.00 per bushel for several years, ahd the 
Grotalaries ard attracting mich attention. Guestdons of seasonal adeptebti- 
ity, ‘methods of harvesting, storing ahd overcoming insect pests vould all need 
to Have dartful ‘consideration. The mirketing situation would also need study 
Jofore Bertous embatketiion on projects such ae the ons here considered. Fuxth- 
fl Agewwnee ball oover baie is — Wmder the wilt diseane eeaing. 

n work eye pane banana; inaugurated © 
‘over a year ago at Tela by Me. A. D. Shamel, of the J. 5, Department 
tire, and now being darried forward by Mr. Wilson Popenoe, has pro- 
ees ied gurficieatty to inaiéate the ‘complexities of such an Undertaking, In- 
uént of & plant like the banana through bud selection is s unique under- 
thing! Much work Of this netuve had been earricd on with other plants. Ta 
fact, ‘bea ee either conscious “Sr uncoriselous, is a prectice Toni fol~ 
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g both ‘ortiatental and fruit crops.’ The plants 
“Srivolved, however, with comparatively few exceptions, heve beer of a different 
Vipige Pied ne Rednaeay Gnd “aE “shod ‘ddd detrede teen “HE 7 

: aptovement of the crop. “Whatever the 


ion with the banafia, I am confident that 
ed and carried out, will well repay sny reason- 
‘able’effort in ‘tine “and Honey through bringing about # better end wore’ éecur- 
‘ate Imowledge of the life history and habits of the plant. This has been the 
MaeLaty of ATL ‘Wash! ‘Work! Whdneved aid wisrded? Veidortaken. ‘ Whet’nay be 
gelled the by-products resulting from ech sr csetomagatte paige reasonable 
- efforts ‘and expense in carrying it through. pikine: . She greed see 
the fact that Mr. ‘Shamel! ¢ bud ‘sélection 
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"work with citrus fraits in California has been of major importance to the in- 
-@ustry. Ro Grew attempt to’ enumerate the aitect ad indirect benefits would 
‘beleyond the scope of ‘this memorandum. Whether such = feat can be accomplish- 
e@ with othor crops reaains*to be determined, but it is certain that benefits 
will accrue, for the’ furdament@l idea is to gain tmowledge of the habits, re- 
“pponse’to environment and Live functions of the plant to the end of increasing 
the quantity and quality of the product’ at decreased cost. We must not be 

ug that such work as Mr.-Shamel has done and 18 doing 
can a formlac,-blue-printed as it were~ then passed 
@h to bthePs for execution) ‘Mr. Shamel is wholly original in this respect. 
‘Qertain of his methods canbe formated, followed and made worth while, as 
Uanbeeay: potatea“eats ©“ 08F Our suggestion as te this work is that it be regarded 
a6" relatively long-time’ proposition; that it be kept largely in the hénds 
Of those who ate trainéd in reséarch afd who can interpret results through the 
background of knowledge of plants and plant reactions to environment. 
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oh vi c0 sollte. Shamel, in his recommendations setting forth proper procedure, 
shasoatressed the need of. time and care in all the preliminary stages in de- 
veloping the:performance records, To this end two performance record plats 
are under observation, both in the.western end of the Tela division. We make 
othe suggestion that.eas soon.as practicable other plats be brought into this 
works This-will.reduce the hazards from blow-doms, will widen the range of 
/environmental reactions and wili begin te bring together valuable practical 
»date as by-products of: the selection work, Mr, Shamel, in his citrus improve- 
‘ment work, hes carried from.8.to 10.widely seattered plats for. ten or twelve 
“years; something over 6,000 trees being involved... We recognize that a limit 
-ing facter here is the time end labor involved in making the great number of 

| “Becessary measurements, weighings, etc. With this in mind, we believe it well 
“worth thile: to inaugurate an sdditional method of systematic selection based 
von what Mr. -Shamelcalls "estimates" rather then detailed measurements and 
(qecordsy We may designate this as systematic mass selection looking to the 

improvement of all new banana) plantings. Mass selection would invelve (1) 

a definition end en agreement as to type, the same to be determined by the 
combined judgment of a sttected small group of experienced banana men; (2) 
vtadherence to -the type co far as practicable in future plentings and replant- 
odngs. It may be mecessary to develop a special small group of men for the 
opurpose.of carrying through thismass selection work. There is scarcely. an 
_ vdintensive plant industry anywhere in the world involving vegetative propagat- 
vdemehere some form of mase selection is not consciously er unconsciously . 
YofolLowed. «It hag been developed in perhaps its highest form by the great 
weut-flower industries ofthe United States, involving roses, carnations, 

Violets and such things, also in the improvement of thousands of ornamentals 
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and with many fruits and vegetables. The white pointe and sweet men * are 
common examples in the vegetable group. [ = ges | 

rr selection, Sanenly aremtied and earriit cewek, should Th) 
inorease production; (2) improve qualitys (5) develop greater vigor, and (4) 
possibly’ make for greater resistance to disease, although we believe select- 
on for disease resistance should be considered separately. To carry through 
sich plan successfully would involve the assembling and groving of the : 
selected material in murseries and the utilisation of these murseries in 
furnishing plants for field use. “A mursery controlled by the California Fruit 
Growers’ Exchange has distributed more than three million selected buds for 
propagating purposes in the past ‘five years. Why not a nursery, conducted 
mer strict sanitary control, growing and furnishing to the division mass | 
selected banana bits whose history is know? We recognise ‘that there are de- 
tails to be worked out in any such plan, but, none of these would sppear to 
involve ! insursountable diftiouties. nes 

“ ~~ “QRADING BAHASAS 
hs Se ees SF Plated af a. bane ant neh bean | 


curately deterained hy external characters or appearance. This is true of 
other fruits, particularly t the pple, ‘Internal, conditions or, what.may be 
called the physiological state, vary. with the season and with dee temaisions 
mder which the fruit is grom. “Recently there has cone intense cmdnaten> 
ment devised by © enber of. ‘the Departs 
ripeness of fruit, thro 
Son, bunann. Sani ed. how penton of thems: ‘svaniber. with aodetailed account 
ot too motnnll a. ha Penlenet files Saas, Fremes.- 
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: SOIL TILLAGE 


B weal. Fox 


"Im going about anong the banana farae we found keen snterest being 
nent tectell in ne: quasticis of poll: titiages” Saturally questions like this 
will arize as the need for more intensive calture develops. Sweeping the 
whole tillage matter into a nore or loss tentative generalisation, it would 


seen, on general principles, ‘Wat on the best banana lands tillage will prove 
profitable and advantageous ine munber of ways when ained prtnardly at weed 
control through shallow plowing or, preferebly, atokings | Doctor Bennett of 
tho Purem. of Soils’ gives the ebove as his judgnent after long studies of 
tropical soils in Gubs and Central Anerica. “This opinion fs backed by a mass 
of experimental evidence whith has materially altered’ the viewpoint of selen- 
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tific workers in ‘the last eight or ten there Rscasagid bin ms and — are, 
some exceptions ¢ as 5 where, for example, the presence of ‘large enna of col~ 


‘lake may emise deep cracking. Inasmuch as the Gantulsdinh ef aphutenl eek to 
(ex 
pears to be thet the joss of soil moisture is sareety he sare a pa tremens 
ee Ce 


the futility of deep ‘ttllage as a means of moisture conservation wil be 
_ understood. _Te this comection 1t might be well to quote one of our Srrigat- 
fon engincerst 


i ee ye" ‘ ; ah ae 


wer 


| "NOUAE caddies £3 tach Sie at sadetare had in Ook 

oo” By eaphlierity and available for plant use. The populex con- 
ception is that this moisture may move around in the soil 

quite freely’ and somenhet repldhy. ‘Especially is it thought - 


Oma 0: bo eae than half enough te sapport Es glfalfa crep. luring the 
game period of time, moisture did not move from the wet soil 
18 inches laterally into the dry soil. Barley planta, the 
roots of which were confined within a space 6 inches square, 
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within a body of wet soil, thrived for about 80 deys, then... 

begen to wilt, and within two weeks more were all but dead 
oo -formlack of moisture. Analysis of the soil shewed plenty. . 
a aaseeere at & inches sialoan the roots. 


“whe ‘pert ‘eorenent of soil eedetare is ot 80 “rapid 
. om extensive as the Jaterel movement. Wuamerous experiments 
gave results tending to show that the downward movement of 
soil moisture by caplilerity over a period of thirty days 
was approximetely one and three-fourths times es far, and 
. that. twice,as much moisture moved down as up. Gravity is 
working all the time upon soil moisture, tending to pull it 
down below the plant roots. The experiments have demonstrat-— 
ed that capillary moisture is influenced greatly by gravity 
-o »i. end that soil moisture, once below the root sone, is all but 
entirely lost in so far as nourishing plants is concerned. 
o>, Bumerous tests have. shown that cepillarity will not move it. | 
through even a few inches rapidly enough or in sufficient 


“2. ~ Quantity: te. grey and matere a grain crop or support an alfal-— 
fa hay crop.” (Bamiel wage onpabeages of the peggrorety of 
Agriculture, 1920.)5 9) | 


‘Pillage after irrigation would appear to'be helpful, but the 
practices to be follewed ere the same as heretofore stated. | 

woe (coco + The derigation projects, in the Progresse district open up 
some interesting and far-reaching problems. Space will mot permit of detailed 
discussion. We. can touch only a few of the high lights which have developed 
aga result of our conference with experts here. Following are some of the 

qorioe lec <ke - Drdgation such as is being carried on in. the Progresso 
district will doubtless need to be accompanied by a rational system of fertil~ 
ization, otherwise soil exhaustion will follow. The quick jump in yields after 
the application of water points to a drain on soil fertility thet probably 
could not be maintained long without outside aid. 


ene oe is ‘m os at i 
nee eae wt —— ot sno omit oat I w OSE ,. 
“Lites dads be 


battaseb 2 
Se * we 


ime } 


isin 


ort od nk 
Lites 0, > hedwsse patel: eae ae 
Yoneda anotios Biri tee yee 
sbloix ab « 8 o sotmumooas od « fay , x ij .z i ti 21 Ke ee « ; 
vt doiop. oat smell? ae ope . . ai) Fe ? fd, at ay | Pau ge y Ls if ge 
Ate meee ui 6 gaat iekb ip 


ae 


wanders 
nd hited Foe ae aban. 


Ri 


(earn n) during the rainy season with result a 
Te offset this, means mist be provided for carrying off the excese water 
through some more or less simple systex of ditching. 


+ 
Cate y 


pthod 4 in utilizing Suck (soils. The "bank" 4s used in Cubs is about 20 feet 
‘Mite, 28 Anches high et the center, and slightly sloping to the drainage de- 
REOREAe.£°. 98 .te tneuee. etek yewoyal of curplus rein water. This systes 


ite 


ee er ee 
ut injury to the banana roots. 


8. Irrigation, followed by isproper tillage, mey result in bard 
pan. This point has been covered under soil tillage. 
4. The mechanical and engineering equipment for pumping water from 


the river appears to be worthy of study. Details of investigation in the 
States, involving more or lees mobile pumping plants without costly instalet- 
dea, will be sent to Mr. a #. Speh. 


 DRELIZATios OF FRIABLE AWD NON-FRIABLE CLAY SOILS 
Dither Mail at, i Rares: Botte had, wade 4 ponte). avady o6 


the friable and non-frisble clay soils of the tropics. His complete technical 
paper will be found im Soil Science, vol. 21, pp, 545-576. No suggestions are 


made there as to utilization of these soils. He has suggestec to us that on 


the friable clays, where drying out is a factor and where there is good drain- 


age, plantings might be done in shallow trenches as for sugar cane in Cuba. 


The trenches may be 18 inches deep wits sloping sides, the top being 2 to 5 
feet across, The plants are started in the bottom of the trenches, thus in- 


soils are more common in the Tels division and offer some encouragement for 
banana culture. Aeration, drainage and permeability are important questions 


Bector Bennett masiete 4 trisie with the socalled Spent bank" 
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vould ‘ive an elevated bed rye) nade as | to enhance aeration and drainage. ur. 
Popenoe slready has the matter under Savostigation, based, I delieve, on : on stud~ 
ies in cuba. “Doctor Seenets has recently ‘ends a detailed study of the soils 


5 tess 


of Cuba and his mamuseript 1s now in the hands of Dr. . “A. Orton. 
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"THE BANANA WILT PROBL 
od are left this aaieek fi for the last (2) Seeense, as a pathologist, 
it makes the greatest appeal to me, and (2). for the reasas nee SS 50 ee 
eomeye-l problea of banana caltare in ae jeacion at ‘the present ‘tine. 
Those at may read tats monorandun are fanilisr with the painstaking investi 
gations of ‘the disease carried on 2 during the past ‘om years, largely under the 
auspices of the United Fruit Company. ‘ie analysis of the situation, therefore, 


haw: 


is not required. ‘The immediate question is that, in the Light of all that has 


ey 


been done, can be “suggested | as ; promising fields for further stad. Fithout 
undue arguncat, + we subait the following suggestions: Pa 

en i That despite the Lack of definite results in selecting Gros 

Michel for disease resistance and despite the difficulties involved in bud 
selecting any ‘kind of monocotyledenous plant, renewed attention be given te 


Ad rset 


this a matter. “The principal reasons for this suggestion | are twofolds @) ‘be- 


li 


cause the Gros Michel banana does tant to show variation or an apparent 


AeA! 


variation in disease 3 resistance, yr @) far the reason thet ia a "Long List 
of sinilar Foseriun soil diseases, such as ‘flax, tomato, cow r pee cotton and 


dees Seer 


onage wilts, ‘selection has proved seceunatul in developing resistant strains. 


This matter of selection, for disease resistance, seems of gach are sncant > in- 


portance that tT would sive it the status of & ‘major project and put one or 
better ws ‘ol men ‘upon ity the men to be ‘twalaed horticulturists or garden- 
pee. 4 ice Schur’ ‘ast 


ers rather than pathologists. yr part of this project t vould suggest that 
the poe My tebane tpungalen of * ot Philippines) . name te ved vosistant, be 
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included in ‘the selection work, the object being to develop a type bearing 
fruit characteristics as near as practicable like the fruit of Gros Michel. 
On theoretical gromds it ought to be less difficult to develop desired fruit. 
characters than resistance to ‘divease. ‘te repeat, selection offers the most 
ettention of the best talent that cam be secured in pushing the matter to a 
Panama by rw Permar. be encouraged and supported as ea major project, because 
of great importance, especially when combined with syevemnkie: Intel 14 geitt in~ 
troduction and testing of new species, varieties, forms and strains. Of nec- 
applicd te. further improvement of hybrids or new forms secured by breeding. 
This will necessarily be a long-tine project.» 

» o&s The relations between the Gros Michel banana on the one hand 
end the fungus found asseciated with the wilt disease are extrenely couplex, 
end those relations arc, no doubt, profoundly affected by the coil and its 
neny complexities: As evidence of this, the application of P.Hi tests is 
cited. This bas proved a valuable indicator and will, no doubt, prove help- 
ful in further studies. So cémplex are the problems and so pressing are the 
needs for an early solution of some of them that it would seem the part of 
wisdon to formulate and put into effect a project involwing physico-bio- 
chemical, physiological and pathological work. This would mean coordinated 
team work on the part of a well-trained soil man, 4 pliant physiologist and «a 
pathologist. I take it that what is wanted are conclusive results that will 
definitely show what can and can not be done in future banana production under 


* i 
~tj. vets 
“as 7 “ Ms 
=! - ee 
Fs «Ss 


ry 
3 


teen a 


oy, 
ee 


bie 


od oF palhowsd mous ent sd scaaad © 


"yo Ya ot, anon bk £2 Patt cat Yo, oe 


~ 
é : eA! Pyar; 
: ‘ Hs Eee: % Ns 2 ee, Wo bo & st te 


-oid-oote gig griviovitt sootorg a doetts ods 


Son OA Ss ” viet 


-%6 erent vo me 


i = Sp iy abe 


“tasoakizoe0 aoe ison eka ERO 
£ is sekyotoleuly iaig os Liga. 


the an diner ne: ¢ ave bestow 


a 


Nees ae 


8 


‘ 
ei i 
J 


Fat dade sa 9 


Ds oa 


conditions as they exist in most of the Central American divisions. I be- 
share, De, Pe PU MP TPC TA he ears srcantttnre of tine and 


: om the ee which involve those of the soil, 


‘ine effect sale soil. venperature oa the a savialegien) functions of the host and 
Git Sso- eae set tin tn = the soil. All are intimately interrelated and 
scald he, ettod gather: Bang, ER at aes Saab ett the 

"pm “As a working eit we may assume that Fusarium cubense is a 
facultative parenlhty Ht 2h cove not enter te bene plant unlecs end watil 
been ; subjected ‘to some outside detrimental Anfluence not necessarily neasur- 
able by F.H. tests. ‘The ‘fungus. itself, when invigorated by physio and bio- 


chenical, setivilies or changes in the Hs, may be one of the agents in’ pro- 
ducing unfavorable conditions in the host, 

, All that we have been saying emphasizes the need for s well-planned 
coordinated attack on Jubinmans and it is our belief that ie such an 


ray nit Silttind I of tr. Harabe’ a, 1 oat ‘ooatia shibittcanit then. 


onal ead is. submitted in the ‘asmompanying addenda. 
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"Organic Fertilizers i 


In a recent article concerning the mente dr wilah. Ow areatts 
, Fusarium vasinfectuz, induces wilting (Joumr. Agr. Res., v. 35, 
writer called attention to the fact that tina 


rp present: in the soil, 


pan ° Gottonwiit 1 nil NAMB dca aad range ie wie on 
aicterent kinds of sofl than cortain other Vascular discasos caused by opeo- 


des of Fusarium, as, for example, tomate wilt or stem rot of sweet potatoes. 
SatrrSigg thie renin 6? pounds tf a grower reports that he has consider- 
able cotton-wilt, it can siliay be peectheee that his soll 1s rather 

poor or worm out, lacking particularly in _eneenge Bathers: 2f pemateten me 


the ablidiy of the plant to ward’ off infection. 
Te explain these phenosena, the following theory is at present held 


Mintnecebdeaviereedeabes Mpbiea tothe top 4'Lint vill induce infect- 
ion on living , ama 


ita :Boemse: of the eapleedass ee “Sobiemmakes! attenited is directed In 
thts: preliminary note to the possibility of its control by the use of organ- 
‘Se fertilisers. Orton's findings (U.S.Dept.Agri.farmers' Bul. 335, 1910), 
which have doubtless acted as a deterrent in the use of organic fertilizers 
for the control of wilt, are based om very little experimentel data, and his 
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results are contradicted by the work of Fulton (La. Agr. Exp. Sta. Bul. %, 
1907). The writer has some data which seem to confirm Fulton's work. (R.R. 
esi Ate Exp. Bta.,Univ. of Arkansas, in Science, June Me 4927.) 


Boil Temperatures and Fusarium Wilt Disease 


. Fusariun. species. Gilman's (4) observations, at first in Wisconsin — 
‘fields and aay! continued in ge Sep hn cok grey with the soil organism 
Fusarium con nans, seem to show con vely that its ability to induce 
tae abbage y is conditioned upon 4 soil temperature of 17° or 
whats wie that it is powerless as a sonst at lower soil temperatures. 


~ Bisdale (5), working ia our ¢: senhouses » has since shown siuilar lin- 
<Ababiona tobeld.for-enather Fusarium root dissese, flax ils, (Fuss tum J 
nein. hin auneninende. ooikg, badly lafeatid antl. tbs tax develaped Nadal. 
Ay when.the soil temperature was held continuously below 15° C., but if the 
rw cra pening aragipices me infection eccurred and the 
t 


he 


“Orton discussing ‘the potato plent in its relation to disease, has 
"pointed out (6, 7) that the Paserium wilt of the potato has a southern range 
as compared with the similar Yerticillium wilt of the merthern regions. Haskell 
ef Cornell University (in correspondence) states that his studies lead him to 
the conclusion that "soil temperature is the most important limiting fector in 
‘the development of Pugarium.wilt.of potate.in New York State." 


setueibi Lin (6), in conection. with his physiological studies of two strains 
(pf Fusariun tn. theis omusel. relation. to tuber rot and vine wilt af potato, finds 
that F. oxysporum has a higher optimm temperature than F. trichothocioides 
ed cenchekee Teehthis ame ini ike took Mak ates ie eee 
skh. ember meee Soh poneeh ienty: Shargae.£e, FASeRR. deel pe. 98.4. SEPer 
Soh EMter Seniee. eeenet SmPeTett:, we ide 


_taophrey(6)y working in the Siate of Neshington senchaded 

occurrence of the Fasarium tomato blight of the Pecifie Northwest west 
srthoceres and E- 93 ) is. conditioned upon high temperatures. While he 

recognizes as possible facters air temperature and winds in relation to trans- 
piration, he concludes. that. it is when the seil. temperature rises too near the 
optimum for the parasite that the disease lis. He finds that these tomato 
parasites show.infective powers. at 18° C..(65°F.) end that their virulence in- 
ereases with rise of temperature to their ir woe 09°C, (86°F,). The writer (10) 
and Gifford (11) have recorded the association in Vermont of the Fusarium damping- 
off in. coniferous seedlings with high soil temperatures. 


These things, together with the prevalence of Fusarium reot diseases in 
the southern states, seem to justify Wollemweber's generalization (12) that the 
root-invading Fusariums are warm soil organiams. (i.R.Jones, Univ. of Hise., 
eeelenep eormvet in The Vian von eae vol. ihe No. wliee ethene etigea | 
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"Sol Ackaity and Fant Growth 


Bo > Mevet! all how: ‘often do we poahie: detoraine She: coal abaatentinss r 
Senteaties ‘pl of a soil solution? Nearly all pH values reported so far. neve 
“been determined on soi] suspensions. In some investigations it has been found 
that within wide limits, the proportion of water to soil had but little influ- 
ence. on the reaction of acid soils. As the investigations are extended to in- 
-Glude’an increasing number of soils, instances are being reported in which. . 
changing the propertion of water does make an appreciable difference in the re- 
action of the suspensions Probably this should be expected in view of our .. . 
‘prasent knowledge of soil solutions and soil extracts. The solid phase would 
“be invequilibrium with a diffsrent solution for each preportion eof water, which 
 might-result in an alteration in the amount of acid substances dissolved or in: 
the extent of their hydrolysis. But suppose, instead of using a soil suspension, 
‘that>we determine the pH of a solution displaced from a soil at a desired moist- 
ure content, are we then in a position to state that the reaction as deteruined 
is of exact physiological significance? Clearly, we are faced with the same 
‘difficulties of interpretation that have already been described with te pti 
te the general composition of the soil scintiony Drs Re Reaaiand: 30 Hilgardia, 
4 pays Ho. rode 1925.) i % mee ae ey 


| Securing Disease ter penned by Breeding 


and Selection 


Let us very briefly note some of the more important accomplishments _ 
‘in the production of disease-resistant plants. W. A. Orton, by selection, . 
sncuesaes in manne, amumber of varieties of cotton resistant to wilt | 
4 2 cum) andy by crossing the citrés with the water-melon, he . 
produced a eemedak water-melon resistant to wilt caused by a soll Fusarium 
»42),. It is interesting to know that this water-melon did not prove to be re-. 
 $istant when grown on the Pacific so tae Bolley, by selection, has produced 
Strains of flax resistant to wilt (Fusarium ini). @. B. Morton, by hybridiz- 
ation, has furnished asparagus growers. with varieties resistant to rust, such 
‘a3 Martha and Mary Washington (3). -L. R. Jones has supplied Wisconsin cabbage 
- growers with: eonmercial anbeties of cabbages resistant to yellows, caused by 
the Pusariun ang. Johnson has, by hybridization and selection, 
“produced: strains of White Burley tobacco showing marked resistance to root rot 
‘@aused by Thielavia basicola. The immunity of many commercial varieties of po- 
tatoes to canker or wart disease has been demonstrated in Germany, Holland, 
England and America, and affords a striking instance of practical control by 
substitution of immune for susceptible varieties. (J.E.Howitt, Prof. of Botany, 
Ont. Agr. Gol., Guelph, Ont., in Seventh Annual Report of the Quebec Society 
for the Protection of Plants, 1923~1924). 


Acid Soils 


The only conclusion possible at the present time is that there are 
probably several kinds of acidity and many degrees of the same acidity as far 
as toxic influences are concerned. Moreover, dissimilar plants seem to be af- 
fected differently by the same acidity, while the same plants respond diversely 
at different times. Hoaglend (Hoagland, D.R., Relation of the Concentration 


do beie <uotan to soldroqorg 5 done ‘r0t coidutee 2 Yikb 8 » be 3 


| Peco ake. 

Ss eheerg Bs pure ent. tede 
ome2 ons tld be beost O68, Ow. aM 
aoneioter déiw bedisoseb need Ybees 

.albreptili-ot Boafgeol .A .C) 


aad ynoldoelea yd « } 
wy x .nodroil fl i 3 * Bil olin od ati 
Pe ys ot dacsetror nedtelear aie wresexy supe 
| 5 ENE Sage fy 44a a _ ae ae +f) fs is > 


ireaith jadd at ont i ny 
we nat sto elt “to 


bo das oF = - he ee 3 ar of WG ‘a ‘ a a 4 
f ® 7 i 7 eT % é ~ ’ 
r y, ott wo . bw. ¥ ) . 
ay ee ae Wis, o¢ elie A ee AS Are a, SE Re hae 5, Mr ae ee y' s é ae 
-~te od od meee ednalty taliakeets , | : 2 ae 
' t 4 Meh VS Sah OE Dye : 
4 fF 7 Mi 4 at, 4 ry 
,. Pr wee ” J ” 


yleewievibh baocees stamlq omee ony pit iB ost 
solsartmeoned elt to mobvaleh ..1.0 , ) bae.fgact 


and Reaction of the iutrient Medium te the Growth and Adsorption of the Plant; 
Journ. Agr. Res.» Vol. XVIII, No. 2, pp. 73-117, 1919) and others (Gillespie, 
L. J., The Reaction of the Soil and Measurements of Hydrogen ion Concentrations 
Journ. Wash. Acad, 8ci,, Yol. se No. 1, pp. 7-18, 1918) 5 Sharp, L. T., and 
Hoagland, D, Rs, Acidity and Adsorption in Soils as Measured by the Hydrogen © 
Electrode; Journ, Agr. Res., Vol. VII, No. 3, pp. 123-145, 1916); (attteuete,.: 
L. J.) and Hurst, L. A., Hydrogen Concentration-Soil Type—Comaon Potato Scab; 
Soil Sci., Vol, VI,No. 8, pet Fgsoiinay 1918) have demonstrated that some plants 
grow better in a slightiy acid medium, which seems to indicate that thethydrogen 
ion concesttration less than a Ph value of 7, so often reported in so-called acid 
soils, is concomitant with a toxic constituent or with malnutrition and is not 
in itself the haraful.agent..  Tais argument, however, does not admit that the 
fen ds not in many cases the true explanation of the toxicity of certain 
sideret soils, nor waned it er that lack of nutrition may not be a serious con~ 
ai en ttong fg 


vice ie. the. light. of “ica aablanesicns offered Me | it is evident ~ ne 
term soil acidity is inadequate to express the inorganic toxicity that accompan- 
des a hydrogen ion concentration below Ph 7, as the condition referred to is, in 
many cases, not due to the hydrogen ion in detrimental concentration. Since the 
term is of long standing and since so-called acid soils almost invariably yield 

an acid reaction with litmus paper, the phrase wiil comtimue in use in spite of 

its misleading reference. 


Why soll acidity develops. No matter waet hypothesis may be consider- 
ed as best explaining soil acidity, scientific and practical men are agreed that 
the addition of certain compounds of ecalciua end magnesium tend to alleviate the 
detrimental condition. Conversely, almost everyone is willing to admit thet the 
most reasonable cause of its development is the loss or inactivity of certain 
bages. A lack of calcium seems especially prone to allow an increesed hydrogen 
ion concentration to develop and may at the same time encourege the activity of 
certain toxic bases or produce malnutrition. The tendency of all soils in a 
humid region is, therefore, towards acidity, their condition depending on the 
activity of certain factors which seem to produce such a condition. The four 
importent factors generally specified as encoureging ecidity ares (1) leaching 
losses, (2) cropping losses, (3) absorption phenomena within the soil, and (4) 
oO residues. (The Nature and Properties of Soils, Lyon~Buckman, pp. 350- 
552). 
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Soe Rasutte Likely to be Secured fros « Coontlnnted 
Study of Wilt Disease 


i. Discovery of the factor or factors in certain tgaror soils such 
as those of Quirigua in Gustemala ond in the Ulus district in Honduras where 
ters ia freedom from wilt disesse, although Ph values are not different fro 


= other soils where disease is prevalent. 


ue 2, Application of knowledge gained wader (1) to prolonging ceaPliebin 
 benana production on “safe” soils and making safe considerable areas of margin- 
81 soils now coneidered unsafe ae show by Ph values. 


( | 3. Discovery of methods for the vehabllite tion of lends abandoned as 
Be . result or wilt. . 


2 © ‘Discovery of new facts relative to Fugariue 
ditions inducing pathogenicity end ability to identify 
pathogenic form or forms of the fungus. (B, T. Galloway) 


